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Project Introduction

We propose to examine the use of small satellites (cubesats) and a unique
micro-seismometer concept developed at the Arizona State University to
understand the interior structure of small bodies (asteroids and comets). The
basic implementation approach would be to deploy one or more micro-
seismometers on the surface of a small body and then impact the body with a
projectile as an energy source. This active seismology experiment would
provide the seismic velocity of the interior across some number of ray paths
and thus resolve the basis question as to whether asteroids are rubble piles or
have solid interiors with a fragmental surface layer. The concept could also be
applied to a comet to determine if the interior structure was homogenous or if
they contain a rocky interior. This implementation represents a novel approach
to understanding a key science question for small bodies - their interior
structure - using a new kind of instrumentation in the context of a single or
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The benefits of the approach to be studied here is that it is applicable to any

body in any part of the solar system. While details regarding the thermal

environment and the power requirements will change depending upon the

location, the basic sensor and instrument design is the same.
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0 June 2016: Closed out

Technology Areas
Closeout Summary: As a result of the Phase I study, we have demonstrated th
at a mission to a small body (asteroid, comet) whose objective is to conduct a s Primary:
eismic experiment to understand the interior structure, can be accomplished wit
h small (<200 kg) spacecraft launched on a small launch vehicle (Athena IIc). W e TX04 Robotic Systems
e modeled the seismic response of a small body and calculated that the energy - TX04.2 Mobility
necessary to propagate through the body and be detected by a seismometer. Th L TX04.2.2 Above-

ese calculations provide guidance as to the type of energy source that is require
d. A simple energy source similar to a NASA standard initiator (NSI) can be use

d, although a single NSI is insufficient. An NSI is an explosive pyrotechnic that is
used to sever connections on spacecraft. Use of such an energy source has illust
rated two additional areas of study - anchoring of the source and sensor to the s Ta rget Destination
urface and understanding the efficiency of energy propagation from the source i
nto the surface. The spacecraft has the ability to carry and deploy a series of so
urce/sensors to conduct the experiment by placing them on the surface. We ide

ntified a suite of candidate near-Earth asteroids as targets and used one 1991V

G as the target to calculate the mission trajectory and AV requirements. Spacec
raft and launch vehicle performance are launch that any of the candidates could
be reached with appropriate mass and launch margins. Sources and sensors are
deployed from arm attached to the spacecraft. The spacecraft maneuvers next t
o the target body and presses the sensor against the surface and releases it. Aft
er emplacing all of the surface packages, the sensors are monitored for a period
of time to measure the seismic noise. Finally, the active seismic experiment is c

onducted. The work conducted during Phase I demonstrates that a small missio

n can be designed to conduct an active seismic experiment on a small near-Eart
h body. While other targets may require more performance, the basic architectu
re is viable for any target. We have identified a number of specific technical area
s that require more detailed study. Those areas are largely focused on the detail
ed analysis and design of the source mechanism and anchoring it to the surface.
Such topics will be part of a Phase II proposal.

Surface Mobility

Outside the Solar System

Project Website:

https://www.nasa.gov/directorates/spacetech/home/index.html

h=z
Tec \\'J’port For more information and an accessible alternative, please visit: Page 3

Printed on 11/29/2022 https://techport.nasa.gov/view/91320
09:10 PM UTC


https://www.nasa.gov/directorates/spacetech/home/index.html
https://techport.nasa.gov/view/91320

